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(57) ABSTRACT 

A method and apparatus for detecting a ?uid; said method 
comprising providing one or more oscillators transmitting 
electromagnetic energy; providing one or more resonant 
circuits receiving electromagnetic energy from the oscilla 
tors; bringing the ?uid and the one or more resonant circuits 
into contact With each other so that the receptions of 
electromagnetic energy of the resonant circuits are changed; 
and detecting changes of the transmissions of the oscillators 
by changes in one or more characteristics thereof upon the 
changes in the receptions of the electromagnetic energy of 
the resonant circuits; and use thereof for the detection of 
?uid levels, empty containers, and leak of ?uids from 
containers and bodies containing said ?uids; eg for moni 
toring collection of drain ?uid from a human or for moni 
toring leak of ?uid from a human suffering from urinary 
and/or fecal incontinence. Further, a method and apparatus 
for detecting a temperature, and sensing devices for sensing 
an external parameter, in particular a ?uid or a temperature. 

17 Claims, 17 Drawing Sheets 
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METHOD AND APPARATUS FOR 
DETECTING A FLUID AND A 

TEMPERATURE 

This is a continuation of international application Ser. 
No. PCT/DK98/00577 ?led Dec. 22, 1998, the entire dis 
closure of Which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

The present invention relates to a method and apparatus 
for detecting a ?uid; use thereof for detecting the level of 
?uid in a container; and use thereof for monitoring a leak of 
?uid from a body containing said ?uid, in particular a leak 
of body ?uid from a human or an animal. 

The present invention further relates to a method and 
apparatus for detecting a temperature. 

The present invention still further relates to a sensing 
device for sensing an external parameter, in particular a ?uid 
or a temperature. 

1. The Technical Field 

Generally detection of a ?uid, e.g. for detecting the level 
of a ?uid in a container or for detecting a leak of ?uid from 
a body such as a container or a human or animal body 
containing said ?uid cornprises production of a sensor signal 
of the ?uid and detection of the produced sensor signal by 
appropriate detection electronics. 

In applications of e.g. detecting levels or leaks of station 
ary oil containers, or detecting leak of body ?uids from 
patients or elderly con?ned to a bed, the sensor of the ?uid 
and the detection electronics are typically interconnected by 
electrically conducting connectors e.g. Wires or cables. 
HoWever, such connections can be sensitive to damage and 
for patients or elderly con?ned to a bed they can be very 
inconvenient and put severe constrains on their rnovability. 

Particularly for patients or elderly Who are able to Walk 
around, such electrical connections cannot be used Without 
restricting their rnovability. 

Since lack of rnovability of patients and elderly requires 
an increased level of monitoring of e.g. Wounds and urinary 
and faecal incontinence by personnel, such a monitoring 
often being considered inconvenient and cumbersome, elec 
trical connections of monitoring devices irnplicitly contrib 
ute to bad sanitary conditions for patients and elderly and 
contarninated environments of Wound healing sections, 
incontinence sections and the like of hospitals and nursery 
homes. 

A similar situation holds for monitoring the temperature 
of patients and elderly. 

Wireless connection based on suitable receiver/ 
transrnitter electronics at the sensor and detection electronics 
can be conternplated. HoWever, in order to function, such 
electronics requires a portable poWer supply such as a 
voltage battery. This is impractical because of the necessary 
exchange or recharge of discharged batteries. 

Consequently there is a need for Wireless connection of 
?uid sensor, or temperature sensor, respectively, and detec 
tion electronics Which do not require portable poWer supply; 
as Well as sensors suited for sensing exposure of an external 
parameter, in particular ?uid or a temperature Without 
requiring external poWer supply. 

2. Prior Art Disclosures 

International Application No. PCT/NL/00083 discloses 
an assembly for detecting and signalising Wetness of a 
diaper; said assembly comprising an electronic device 
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2 
mounted in a housing to be applied on a diaper and directly 
connected to connectors on a sensor strip adhered to the 
inside or outside of said diaper for detecting presence of 
Wetness near said conductors. 

U.S. Pat. No. 4,646,066 discloses an indicator device and 
method of measuring incrernental environmental exposure 
of an environmental pararneter; said method comprising 
rneasuring responses of a target to an electromagnetic inter 
rogation signal; said target. including a tuned circuit and an 
element that is sensitive to environmental exposure, espe 
cially exposure to speci?ed ?uids e.g. liquids and Water 
vapour, in?uencing the electronic or ionic conductivity. 
There is no teaching of parameter in?uences including the 
capacitance of the tuned circuit, nor of a measuring method 
based on changes of transmission of electromagnetic energy 
of oscillators transrnitting electromagnetic energy to the 
tuned circuits. 
EP 0 715 152 discloses a sensing device for sensing the 

presence or absence of an article, e.g. a material, a liquid, a 
poWder, and the human body; said device comprising an 
oscillator for generating a high frequency signal; a sensor 
including a resonance circuit for receiving the high fre 
quency signal from the oscillator and a detector for produc 
ing a signal relating to a variation of an impedance change 
of the sensor; said sensor and detector being coupled 
through a cable. 
GB 2 113 835 discloses a sensor for detecting quantities 

such as position, force, pressure, liquid level, ?oW, 
ternperature, voltage, current, and magnetic ?eld; said sen 
sor cornprising opto-electric means for converting optical 
energy into electric energy and vice versa and at least one 
electric resonant circuit and means arranged to in?uence a 
characteristic of the resonant circuit by the quantity to be 
detected. 

U.S. Pat. No. 5,570,082 discloses a device for detecting 
Wetness in diapers for the purpose of calling the attention of 
the caretaker. The device is a combination of an antenna, a 
non-linear element and tWo parallel electrodes, the tWo 
electrodes being enbedded in the diaper in an area likely to 
experience Wetness and being adapted to provide a strong 
coupling betWeen the antenna and the non-linear device 
When subjected to Wetness thereby reducing the resistance 
betWeen the electrodes. This device does not include a 
resonant circuit. 

DISCLOSURE OF THE INVENTION 

Object of the Invention 

It is an object of the present invention to provide a method 
and apparatus for detecting a ?uid Without using an electri 
cal connection betWeen a sensor of the ?uid and an elec 
tronic detection system therefore and Without requiring a 
portable poWer supply for the ?uid sensor. 

It is another object of the present invention to provide a 
method and apparatus for detecting the level of a ?uid in a 
container, in particular the level of a human body ?uid 
collected in a container; or for detecting the level of an 
infusion liquid in a container, in particular the level of an 
infusion liquid in a plastic bag, e.g. of soft plastic that 
collapses during ernptying thereof. 

It is another object of the present invention to provide a 
method and apparatus for detecting a body ?uid from a 
human or animal body, in particular a leak of body ?uid from 
a human suffering from e.g. urinary and/or faecal 
incontinence, a human or animal undergoing surgery requir 
ing a drain of body ?uid, or a human or animal having e.g. 
a bleeding Wound. 
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It is another object of the present invention to provide a 
method and apparatus for detecting a temperature. 

It is another object of the present invention to provide 
sensors for such methods and apparatus 

Further objects Will be apparent from the description, 

Solution According to the Invention 

In an aspect, the present invention relates to a method and 
an apparatus for detection of a ?uid, and use thereof. 
“Method of Detecting a Fluid” 

In an aspect according to the invention these objects are 
achieved by providing a method of detecting a ?uid as 
claimed in claim 1; said method comprising providing one 
or more oscillators transrnitting electromagnetic energy; 
providing one or more resonant circuits receiving electro 
magnetic energy from the oscillators; bringing the ?uid and 
the one or more resonant circuits into contact With each other 
so that the receptions of electromagnetic energy of the 
resonant circuits are changed; and detecting changes of the 
transmissions of electromagnetic energy of the oscillators by 
changes in one or more characteristics thereof upon the 
changes in the receptions of the electromagnetic energy of 
the resonant circuits, Whereby receiver circuits for receiving 
and detecting responses of the resonant circuits can be 
avoided. 
“Apparatus for Detecting a Fluid” 

In another aspect according to the invention these object 
are further achieved by providing an apparatus as claimed 
claim 6; said apparatus comprising one or more oscillators 
for transmitting electro-rnagnetic energy; one or more reso 
nant circuits for receiving electromagnetic energy from said 
oscillators; and one or more detectors for detecting changes 
in one or more characteristics of the one or more oscillators 
upon changes in characteristics of the resonant circuits by 
contact thereof With the ?uid, Whereby a simpli?ed appara 
tus is obtained Which avoids receiver circuits for receiving 
and detecting responses of the resonant circuits. 

According to the invention it surprisingly turns out that 
electrically conducting connectors betWeen the sensor of the 
?uid and the detection electronics, and battery poWer supply 
of the sensor, and receiver circuits for receiving and detect 
ing responses of resonant circuits of the sensors can be 
avoided. 

This provides a number of advantages eg that the sensor 
of the ?uid can be separated from the detection electronics 
for detecting changes in the sensor. This is particularly 
advantageous When rnonitoring bodies containing ?uid 
Wherein the sensor and the detection electronics used cannot 
be connected perrnanently by electrically conductions 
connectors, or When they can only be connected by such 
connectors With great di?iculties or inconveniences. Also, 
the oscillators and detection electronics can be sirnpli?ed. 
“Uses of the Method and Apparatus for Detecting a Fluid” 

Accordingly, in still another aspect according to the 
invention there is provided uses of the method or the 
apparatus as claimed for detection of ?uid level in one or 
more containers, in particular incontinence containers, spe 
ci?cally diapers; and use for detecting Whether a container 
containing a ?uid has been ernptied for the ?uid in particular 
ernptying of an infusion containing use for monitoring leak 
of ?uid from a container, or a human or animal body, in 
particular from a human suffering from urinary and/or faecal 
incontinence; Whereby the health care personnel can monitor 
the hygienic condition of eg a diaper. When a body leak has 
been detected proper care of eg changing the diaper can 
then be taken. 

Another aspect of the invention relates to a method and an 
apparatus for detection of a temperature, or a temperature 
difference, and use thereof. 

10 

15 

25 

35 

45 

55 

65 

4 
“Method of detecting a temperature” 

In an aspect according to the invention these objects are 
achieved by providing a method of detecting a temperature; 
said method comprising providing one or more oscillators 
transrnitting electromagnetic energy; providing one or more 
resonant circuits receiving electromagnetic energy from the 
oscillators; eXposing the the one or more resonant circuits to 
the temperature to be detected so that the receptions of 
electromagnetic energy of the resonant circuits are changed; 
and detecting changes of the transmissions of electromag 
netic energy of the oscillators by changes in one or more 
characteristics thereof upon the changes in the receptions of 
the electromagnetic energy of the resonant circuits, Whereby 
receiver circuits for receiving and detecting responses of the 
resonant circuits can be avoided. 

“Apparatus for Detecting a Ternperature” 
In another aspect according to the invention these object 

are further achieved by providing an apparatus; said appa 
ratus comprising one or more oscillators for transmitting 
electromagnetic energy; one or more resonant circuits for 
receiving electromagnetic energy from said oscillators; and 
one or more detectors for detecting changes in one or more 
characteristics of the one or more oscillators upon changes 
in characteristics of the resonant circuits by eXposure thereof 
to a temperature, Whereby a sirnpli?ed apparatus is obtained 
Which avoids receiver circuits for receiving and detecting 
responses of the resonant circuits. 

According to the invention it surprisingly turns out that 
electrically conducting connectors betWeen the sensor of the 
temperature and the detection electronics, and battery poWer 
supply of the sensor, and receiver circuits for receiving and 
detecting responses of resonant circuits of the,sensors can be 
avoided. 

This provides a number of advantages eg that the sensor 
of the temperature can be separated from the detect on 
electronics for detecting changes in the sensor. This is 
particularly advantageous When rnonitoring bodies for a 
temperature Wherein the sensor and the detection electronics 
used cannot be connected perrnanently by electrically con 
ductions connectors, or When they can only be connected by 
such connectors With great di?iculties or inconveniences. 
Also, the oscillators and detection electronics can be sirn 
pli?ed. 
“Uses of the Method and Apparatus for Ternperature Mea 
surernent” 

In addition to the use of the ?uid detection method and 
apparatus described above, the present invention addition 
ally provide the use of the method and apparatus as claimed 
for detection of a temperature. 

Ternperature sensors cornprising temperature sensitive 
resonant circuits may be designed to change their irnped 
ances at predetermined ternperatures, typically in the range 
35—42° C., preferably 36—40° C., most preferred 36—38° C., 
particularly about 37° C. 

In addition to monitor patients or elderly for leak of body 
?uid, or supply of ?uid to the body, their temperature can be 
monitored. 

“Sensing Devices of External Pararneters” 
Still another aspect of the present invention relates to 

sensors usable for such methods and apparatus in sensing 
external pararneters, rnore speci?cally it relates to sensing 
devices cornprising resonant circuits Which are responsive, 
to parameters that are able to in?uence the impedance 
thereof, eg responsive to a ?uid or a temperature. 












